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Bellary Water-supply Scheme,

Considering that the Alipore tank and the Copper Hills schemes for the water-supply of
Bellary must be abandoned owing to the uncertainty of the water-supply and that the g)agari
scheme which the Government is prepared to approve is beyond the means of the mumicipal
council, and informing the municipal council with regret that, as matters stand at present in

ard to Provineial finances, the Government cannot promise any grant from Provincial funds

towards the last-mentioned scheme within any definite period.
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- _ The Sanitary Engineer has also prepared a rough scheme for a supply from wells
~ sunk in the sloping ground at the foot of the Copper Mountain, the cost being esti-
mated at 5 lakhs.

I do not forward a copy of this last-named scheme, because it is acknowledged
that the available data are too meagre to allow of a correct forecast being made of
the quantity and quality of water that can | ined from this source. The muni-
cipality have, however, allotted a sum of Rs. with a view to a further investi-
gation of this Copper Mountain scheme. ﬁlir :

~_ Bo far as my information goes, the most promising source of supply for the city
~and cantonment is the Hagari river, an paragraph 3 of the Sanitary Engineer’s
report it will be seen that little doubt is tained locally as to the sufficiency of its
yield of water. % A

2. Turning now to the proposals put forward in the Sanitary Engineer’s report,
I observe that he recommends a provision of 15 gallons per head per diem for a com-
bined civil and military population of 66,000 souls. The scale of 15 gallons all round
appears to me excessive. Taking our experience in other cantonments as a guide,
the total quantity of water required for the military population would be 65,600
gallons per day, made up as follows : —

1,039 Europeans at 15 gallons per day & 3 .. 15,585
5,227 Natives at 8 ,, o A 41,816
741 houses at 10 % - e o 7,410

Total ... 64,811
(Say) 65,000 gallons.

In this connection, I may mention that at Peshawar and elsewhere it has been
found by practical test that 5 gallons per head per diem amply suffices to meet the
wauts of a native family.

3. In paragraphs 13 and 14 of his report the Sanitary Engineer calculates on a
contribution of one lakh of rupees from the Military Works Department towards the
initial cost of the scheme, and 3 lakhs from the Local Government. The total working
charges (exclusive of interest) are estimated at Rs. 48,000 per annum.

Further, in paragraph 17, it is asserted that the inclusion of the barracks and
Native Infantry lines in the scheme entails the whole of the town supply being lifted
30 feet higher than the requirements of the town demand. The charge for this addi-
tional lift is worked out to be Rs. 5,000 annually, which amount the Sanitary Engineer
considers should be borne by the Military Department, exclusively. This would leave
a balance of Rs. 43,000 for the annual pumping charges which it is proposed shall be
shared by the Municipality and Military Department, in the proportion of the popula-
tion, taking the military population at one-eleventh of the whole. Hence the proposed
military share would be Rs, 5,000 for the additional lift plus sr X Rs. 43,000 =
Rs. 4,000, that is, a total of Rs. 9,000 per annum approximately.

To sum up: the Sanitary Engineer reckons on an initial contribution of one lakh
of rupees from the Military Works Department, and 3 lakhs from the Local Govern-

P00 1 L e $i0s (o e ;- : ment towards the capital cost, and a payment of Rs. 9,000 annually by the Military

ada 1kt B ; : LIy (T Department. It is hoped that the balance of the annual charges for pumping and

[ vastinih 3 1§ 5 oo od s : interest will be covered by taxes, but on this point the Sanitary Engineer is not
sl it s ' o sanguine.

4, With regard to these proposals I fail to see any special reason for treating
the Bellary scheme differently from those for Agra, Allahabad, &c. Consequently
I do not recommend that any fixed annual sum be contributed tov:vards the extra cost

ago AR by '0‘-, ¢ ‘ of the municipal headworks and mains due to the supply required for the canton-
Militars : : IIW dated 95¢h ) ' § : ment. This extra cost should be covered by the price charged by the municipality
I have the he I to £ o Tt i '11-"---“ o Hovalln dolt for the water supplied to the cantonment. .
o s ADTIONE 10 ERTMERt IR B o | G ety O oo ' The Military Department should only pay a certain rate per thousand gallons for
gettome SR o SR sty el pey bt A ' ‘ water supplied as is done in the case of Agra, Delhi, Allahabad, and as has been pro-
Hacs . ooy v o rmplvay e o i posed and accepted for Lebong.
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: !i,gh to carry a supply calculated at 15 gallons per head. The pipe

efore be capable of delivering 66,000 x 15 = 990,000 gallons per day of

urs = 657 gallons per minute. :

5. Pumping main.—A 12-inch pipe with a hydraulic gradient of 2 in 1,000
ve h’lﬁ above supply. The weight per foot of 12-inch pipe to stand a head of

feet ;-—6 6 gOth. A mile of 12-inch piping at Rs. 150 per ton laid complete would

L "y .

Lift.—The bed of the Hagari is 215 feet below the ground near the Bellary

where it is proposed to construct the service reservoir. To this must be added

y level of water in reservoir above ground, and 15 feet, level of inlet to pumps

y;' :)ted of the Hagari. The actual height to which water has to be lifted will be
feet.

7. Loss of head by friction through 8 miles of piping 8 X 5,282 X 2 = 85 feet.
8. The total lift on the head against which pumps will have to work will be
235 4 85 = 320 feet. i
9. The consumption for some years to come will'not exceed 10 gallons or g X 687,
- 8ay 460 gallons per minute. The head required to pass 450 gallons through a 12-inch
- pipe is 1'1 in 1,000, or say 50 feet in 8 miles of piping. The total lift in this case
would be 235 4 45 = 280 feet.

10. Pumping power.—TFor a supply of 10 gallons per head ** ;3?3%:-1-0 = 39 pump
: hofse-power, would be required, or 3 engines of 13 pump horse-power each ; add one as
a reserve engine ; total required, 4 engines of 13 pump horse-power each.

11. Estimate of works.—The following is an approximate estimate of the
scheme : — .

RS.
Infiltration works ... 50,000
Engine house, Engine driver’s quarters, store-shed land, &e. o 50,000
Engines and pumps (4 of 18 P.H.P. each) ... i 75,000
8 miles of 12" C.1. pipes e eee2,40,000
Service reservoir 50,000
Distribution system ... .. 2,15,000

Total ... 6,80,000
Contingencies .,. 70,000

Grand total ... 7,50,000

—_———

e quality of - Hagari wat e obtained vir ! 12. Cost of pumping.—Cost of pumping 10 gallons per head per diem for
lat sed ose to the margin of _ j a population of 66,000 at 10 annas per million gallons lifted one foot high, would be
66,000 10x 280399 <10 _ gay Rs.43,000. To the above must be added Rs. 5,000, annual

“of the railway well at Hag
I h&!ﬂ m"z’ 1is W‘m t? 1,000,000 x 16

3. Quantily of water. 1 Th f A : cost of establishment, repairs, &c.,to the distributary system. The total working charges
gm; $ot5p 2. | Kb Te B : dee S 0 ot ' : BN CISHVEY would be Rs. 48,000, exclusive of interest and sinking fund on the initial outlay.

dge are said to have been sunk 200 . :
: . Vit ; 13. Allocation of charges.—Calculating roughly, not more than a lakh of the
on the bank it appears that the dry weather I initial cost of the scheme would fall on the Military. :

i i T; g s e o bt e G t has helped ral icipaliti ith iety of th t
Ta o ‘ 7% beet N . The Government has helped several municipalities with a moiety of the cos
| ﬁkmg v Miderﬁimzﬁr ' of waﬁr-supply schemest® But ingrie_aw of the large afr)lount of the estimate an finanecial
~water. : difficulties, it would be over-sanguine on the part of the municipality to expect a
il grant of more than 3 lakhs. |
| 15. The municipality will therefore have to provide Rs. 3,50,000. Presuming
that the whole of this amount would be borrowed from Government, it will involve an
annual charge of Rs. 21,000.
~ 16. If the barracks and native lines were excluded from the scheme, it would be
ossible to reduce the lift by about 30 feet, because Cowl Bazaar and Brucepet which
constitute the whole of the municipality are lower than the general level of the
cantonment.

Quantity of water required.—The civiland milit:
provision of 15 gallons per head per diem should b
a provision of 10 gallons would be ample. T
years after the introduction of the scheme.
which will be very small compared wit]
d exceed 10 gallons. As the pumping
re ipt to increase the supply from
e outlay., It will, therefore, be cheape
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ut it is a fact well known to every student of Geology and every practical observer,

hat rocks under certain conditions contain almost as much water as sand and loose

ravel. Arenacious rocks, such as sand stones, conglomerate of lime nodules and

ime stones, contain a large quantity of water, retained both by saturation and by

torage in natural cracks and fissures. The section of the trial trench (vide paragraph
shows that the structure of the soil is of the above nature.

8. Bellary has always been regarded as a dry place. This is, quite naturally, the
irst impression of the new comer, as the cantonment stands high and dry; and even
fowl Bazaar and Brucepet, which form the bulk of the town, stand on ground with a
ub-stratum of gneiss within a moderate depth of the surface, the outerop of which is
the Bellary Forl Rock. But old inhabitants of Brucepet and Cowl Bazaar say, their
wells have never failed even in very bad years. When there is a cry of scarcity of
rater in Bellary, it does not imply that the wells in the town have run dry, but it
implies that the Fort ditch and the Mainwarring tank—the prineipal sources of
upply—have failed ; for though the town wells have always been capable of yielding
water, they are not used by the people owing to the unwholesomeness of water in them.

“In corroboration of the above facts, the following extract from Mr. J. W. Martin’s

then Superintending Engineer, III Circle) letter No. 570, dated 17th May 1892,

“embodied in G.0., Mis. No. 1150 M., dated 2nd July 1892, may be cited : *“ I think

| should mention thatat present the wells in and around the town are all well supplied.
believe there is no record that they have ever been dry, and in my opinion, taking
o consideration the formation of the country, it is most improbable they will ever

become dry.” It must be remembered that Mr. Martin wrote this in a hot season

mmediately succeeding a year the rainfall of which is the lowest on record in the past

If even in such a dry year underground water was available in the town
£ Bellary, where the sub-stratum of compact roek is close to the surface, it follows
hat water must be available in greater abundance at some distance from the town in
he direction of the Copper Hills, because midway betwcen the Fort rock and the hills.
he gneissic bed lies a long way below the surface.
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4. Coupled with the above, there is also the fact that]in Mr. Puttia Chetti’s
well, which is on the line of the proposed gallery, the level of water has fluctuated
within very small limits from season to seasvn and from year to year. My informants
were Mr. Puttia Chetti himself and his gardeners. Mr. Puttia Chetti’s personal
knowledge of the well is short, but the gardengrs'have known the well and the
ocality from their infancy. They say that the variation between the waterlevel in the
dry and wet seasons in ordinary years is about a foot. Only in 1891 —the year which
gives the smallest record of rainfall in the past ten years—the level fell by 3 feet.
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The results of the experiments summarised are as below —
Graa ' S

 Section A of trench 48’ x 14'1’ and 14’ deep yielded ... . ... 80
~ Section B of treach 83’ x 11'6’ and 18" deep yielded ... .. .. 15
- Section C of trench 11" x 10’ and 27" deep yielded ... i 720

Total yicld ... 65

- 11. Bection A is nearer the stream. and this accounts for it greater yield not-
withstanding that its length is less than that of section B. On the other hand sec-
tion C, which is furthest from the river, yielded in proportion to its length and

~ area more than sections A or B, thus proving the efficacy of the deeper section in
- regard to the yield of water. This result goes to establish that in the permanent”

works, should they be constructed, the gallery or wrench should be not less than 30/

feet deep.

12. Judging by the lie of the various strata underground, the belief is tenable,
that the deeper the trench the greater will be the yield of water until compact gneiss

~ is reached. But it is problematical whether the extra cost, both initial and working,

of a deeper gallery will be commensurate with the advantage of a greater supply.

It will, therefore, be advisable to restrict the depth of the gallery to 30 feet, and make
the supply dependent on a longer length rather than on an increased depth (drawing

No. 3). :
13. The valley to be tapped is about a mile in breadth to the foot of the hill.

A gallery about 3,000 feet long is aboat the greatest length required to intercept

practically the whole of the flow from the valley (drawing No. 3).

14. 1t is not possible to deduce, from the results of the experiments, a formula
which will enable, with any pretence to accuracy, the computation of the yield from
a longer length of trench or gallery. Calculations based on formule deduced from
trials even -in a homogeneous soil-like sand have led to most unsatisfactory results.
In the present instance so much depends upon the porosity of the rock and the crevices
and fissures in them, the nature and extent of which may vary with every foot of the
trench, that no formula can be framed which would give results even with an approx-
imation to the truth. The estimate of yield, under these circumstances, must only
be a matter of judgment based on experience and knowledge. :

15. It may, however, be safely said that the valley should be capable of yielding
300,000 gallons daily even in a very dry year. In an average year about 600,000
gallons may be expected ; but as the efficiency of a scheme is determined by the mini-
mum yield, it is correct to say that this scheme will provide only 300,000 gallons.
A consideration of the following facts and deducements will show that the expected
yield has by no means been over-estimated, and if it errs it errs on the side of safety.

~ 16. From a trial trench 150 feet long, about 80,000 gallons have been obtained
daily. For the permanent works a trench 3,000 feet long is proposed, and the esti-
mated yield is 300,000 gallons. Thus, while the actual yield has been 533 gallons
per foot length of the trench, for the purpose of the estimate only a yield of 100
gallons per foot length of the trench has been assumed.

17. Further, the trial trench has only an average depth of 18 feet. It is pro-
posed that the permanent gallery, should be 30 feet deep. An examination of the

results of the trial shows the very marked increase in the yield at the depth of 27

“feet.

18. I also propose that a bund (drawing No. 3) should be thrown across the
valley above the trench or gallery, so that every inch of rain that falls in the valley
would be stored either underground or in the tank formed by the bund. In the hot

3
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.80 23. The best mode of combining the two supplies could be considered hereafter
when working out the details of the scheme.

Forr 8:. Grorer,
16¢h July 1896.

(Signed) HORMUSJI NOWROJI,
Asst. Sanitary Engineer to Government.

8raTEMENT of monthly rainfall at Bellary.

— 1380. | 1881, 1882. 1883, 1884. 1885. 1886. 1887. 1888.
1 2 3 4 b 6 7 8 9 10
_ - o
Jannary .. % s o 2 0-07 145 i e ve pes
- February .. . . o o e . o e . .o
March .. % - e 0-50 o 17 o o e
April St . 3 0:40 ‘10 5 -07 17 -30
ay SO i 3 175 0-47 49 2:19 130 47 3-85
June < j ;s ' 038 0-10 097 3:39 2:41 6-79 £
July e 5 Sagi 2 0-80 140 60 127 135 27 -85
August ., e - 140 5:04 058 085 2:21 3-47 1:05
September. , i G i 590 0-43 0-93 11'76 1-47 2:45 6-30
~ October .. ey 2 0-70 546 176 1060 2:65 277 067
November e i 595 | * 088 056 0-77 097 155 517
" December . . G P e o 2 B 0-37 % 057 poF
Tobel- .ol - 3. 16:88 1505 7-34 31:37 12:33 18:51 1819
1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896.
11 12 13 14 15 16 17 18
janlmry .o . . .. s o . . Py
‘February .. A 15 o o ¥ 0403 : & e
March = ., te % v 0-32 135 i £
April .. i 1-40 170 va 4 016 0-43 2-66 0-34
May ¥ % -93 142 | 2:39 0:46 0:56 3+66 2:91 603
June 2, 5 -92 75 2-23 540 3-08 0-81 2:31 0-83
July 2 5 1-86 105 0-52 112 497 1-09 1-94 o
August .. 2 1:20 0-97 1-37 645 4-04 3:74 183 i3
September | 1163 6-20 0-30 3-46 1-28 1:40 780 4
October . i 890 616 1-00 554 640 6-58 779 -
November 5 060 550 0-65 025 1.26 2:09 2-09 B
December . . 5 o ;- % e A - 0-13 o3
‘“Total .. | 27-44 23:75 878 22:68 2313 19-93 29-33 =
: SBample
sent hy the
Trial well Chairman,
near Copper  Municipal
Mountains, Council,
Bellary. Bellary.
I II
Total solids—Grms, per litre 0'730 0-730
Volatile solids—Grms. per litre ... gou < - POTD 0-090
Chlorine— Do. perlitre ... e ... 0134 0142
Total hardness—Clark’s scale e 8400 8:'050
Permanent hardness—Clark’s scale... A wen - 12400 1°050
Free ammonia—MIgrms. per litre e trace 0128
Albumenoid ammonia—MIgrms. per litre e 00052 0036
Nitric acid, Nilgrains per litre (as ammonia) % 2550 1:650

Apparent quality of the water as inferred from the results obtained on examination,

e samples are alike in all respects with two very important exceptions, viz., the variations in the
5 ﬁ::k;’:::;iia :l: l;‘;;“.;g uwB siik¥ie 56id - The Bgz,e cqndiigiopﬂ of_ ?;Jrity have evidently not been'in existence when
the two simples were drawn. In sample I the increase in nitric acid and the trace of free ammonia point to organic
matter having become oxidised, while in sample II the subsequent access of fresh organic matter is indicated by the very
marked rise in the free ammonia, accompanied b declzeaae in t!xe nitric acid. The chlorine u;du‘fauon in both strengthens
the suspicion that dangerous organic matter n.ds its way into the water. The results indicate the advisability of
searching for and excluding such source of contamination.




“© : 3 2 ! the

the. . a;,b _The yater 18 uo.]:ugh y pure W‘Ith ré‘fe’ m th‘ 4

are of min‘:r.:;n::idgi:m;:g -"»;’ that it indicates that the chlopips

Hand Book of Sani 'tation).nq Owo Ongm and therefore j}."'\m M‘g "

—

®

Fro-m J. A. JONES, Es §id 4
h 'q" HEH' msr. C. E. F. R.B-R. 1 g B T gl
ment, to the Chemical | A ’ E., &nltary Engtﬂeer
189 6: NG 1941.1111 al Examiner, Madras, dated FPrt,,‘Bt.,,_.(gl_e?%:

B f - id ‘ i . ¥ ;
eight be ciring to your letter No. 553 of 3rq J une 1896

2. I am aware that t TR v

possible, but as the works were closed on 2;:?9_1111]:19(1.&!_

anothe_r Opportunity of collecting the sample in a state

such as would obtain in the scheme for water-g pply ©
3. Another sample will, howe

reach you about the £9th im:ta:t‘re a.::ir ikl i

the same time and compared ‘

—
.

Bm.r.ur.w’nna-auppu, : g
Office-nate by the Sam’tafy Engineer. ‘ Sk

The experiments with reference to the Copper i Hehavio | il
C - . 3 :
Sai,ni fary Hoded tz p;)aliper havmg been now completed, it

ar 1t

. : € ‘some resolution hef, ' -
biaion of schetnes shoul b adoprad s 5y ™%, 12 25 0 iat cheme on etk
: qugmmex}t of India (vide letter of Dirécédr-Gen:ia.les:fgn tiﬁ?e-for T 2. o The
~ 1ng) 18 desirous that some scheme should be decideq on and mENL .

-

carried oyt n early

~ i chemes, Viz.-— £ ¥ \
- (1) The Hagari River Scheme, : _ S J
61 (2) -y, CO}_);er Hills 7 \

: (3) » Alipore Tank

take the Hagari scheme- o ﬁfst e grctl

th : I order. The pe :
e .Geném.of%#w_b"r of Bellary and through himlngge;?l th:
T Y My Works: The ooy ofthmsehem.e% s, ’{;@ i

i

No. 1463 M., 21st JuNe 1897.

possible to limit the cost to any such amount. The scheme isa 10-gallon scheme
the pumping main, the size of which is estimated for 15 gallons. The financial
not the oty objection to the cost of this scheme. The Sanitary Commissioner
ed on record as far as I remember that this scheme should be looked on only
b resource as the waters of the Hagari are far from chemically pure and unsuit-
le for drinking purposes. I may leave this point to be noted on by the Sanitary
ommissioner who has made a sanitary survey of the river at the proposed offtake.
8 I hope to show further on, there is no advantage in the adoption of this scheme.
next scheme is the Copper Hillsscheme. A fullreport on the experiments, &e., in
gard to this scheme is atfached. The Assistant Sanitary Engineer does not consider
at it can safely be assumed that more than 300,000 gallons per diem can be obtained
om this scheme. This is based on what is considered a low estimate from the results
f the experiments made, but the experiment was for a very short period, the trench
hort in comparison to what would have to be constructed and it is therefore ver
ifficult if not impossible to say what would be got from a gallery 3,000 fect long.
he amount of water to be obtained woald decrease, I think, very rapidly the fur-
er the gallery extends from the centre of the valley.

3. I do not therefore feel at all assured that even 300,000 gallons or 5 gallons
r head could be obtained.

4. The estimate, Rs. 2,20,000 (exclusive of distribution work Rs. 1,20,000 * or a
7 total of Rs. 3,70,0001) is, I think, also
this is for a b-gallon supply and pumping low ; the gallery should be constructed
- from near the reservoir.- above the bund and could not be merely
poludes contingencics. filled with gravel as is proposed. A
It gallery would add tremendously to the cost.

The scheme, however, might be considered as a supplemental scheme which
d be constructed should scheme No. 3, which I shall presently describe, fail to
ver the required supply, and in such case thé water from the Copper Hills scheme
ght either be pumped direct into the town or preferably into the service resorvoir
p A (see tracing). The routes of such pipe lines are marked on tracing accompany -
ng.

6. T now come to the Alipore scheme; this scheme is fully described in a note

Mr. Walch, who was Chief Engineer at the time. His note is attached. My
" original report and all other papers are in the file forwarded herewith.

7. With reference to paragraph 8 of that note I have gone very carefully over
the calculation of the inflow and outflow of the tank, and seeing that it was not likely
that 15 gallons per head could be supplied, I have adopted a supply of 10 gallons per
head and the evaporation of 7 feet per annum as assumed by Mr. Walch. The inflow
and outflow of the tank raised 5 feet (but not extended as originally proposed) has
been carefully plotted according to Rippl’s method and the mass curve derived there-
from shows that even at the end of the very bad years referred to by Mr. Walch, viz.,
1883 and 1884 there would still be in the tank a balance of 2:46 million eubic feet
and this under the unfavourable condition of taking the tank empty at the beginning
of the year 1880.

8. Mr. Walch has omitted to take into consideration the surpluses which would
run to waste and of course we are now dealing with a supply of 10 gallons per head
instead of 15 gallons.

9. Under the system adopted of continuous ploting of the demand and gl
curves and their results, there can be no doubt that the tank, if raised, will suppl
Bellary with 10 gallons per head. The present tank can contain ouly 102 millions
cubic feet with an area of 242 acres at F.T.L., while the raised tank would hold ]59
millions cubic feet with 370 acres area at same level.

10. It is not a question of the beneﬁt'to be derived from the inerease in capacity
in the three dry years but the benefit derived during those years from the surplus’
amount remwvining in the tank at the beginning of dry years.

4
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erever small depressions had favoured the collection of water and evaporation had
wed, these salts were found the more readily. No direct entrance of drainage
 any village was at time of my inspection likely, in view of the complete absence
ain for some time previously, and this would seem to correspond with the condi--
of affairs as found at time of taking the sample in March and May 1895.

2. An examination of the salts on the spot, without the aid of either microscope
hemical analysis, seemed to me to show that they were largely saltpetre. The
ical analysis, however, proves that I was wrong, and that there being but a trace
ese salts they consisted * principally of mixed chlorides and sulphates of alkalies
of lime with small amounts of ferric oxide and alumina (nearly 6 per cent.) and
y 35 per cent. of matter insoluble in hydrochloric acid (sand silica, &c.).” From
iries made by me, it would seem that much of the surrounding land exhibits the
ence of these salts largely, and that certain of the minor streams entering the
ari are brackish on this account, and further that the sub-soil water as shown by
: i E P village wells is also brackish. It may thus be accepted as regards the chlorides
g: ‘:‘,{:"'@3 sluice g . g 49,000 ; : o £ they do not represent previous sewage eontamination. The undesirable feature
‘Bugine anf Bailee Boeg T ot MGe ;| c A R i b2 ‘ - be accounted for, however, is the persistent and considerable amount of free ammo-
wﬁgﬁnr‘- quarters ' g e e o T T | gy | a in the three analyses. Before accepting this as due to vegetable matter under-

| Engines, pumps and boilers including ereciie. | 2,000 ; + . : ing change during slow passage through the river sand, it would be desirable to
g:;;*;m Hbetiisd M” Nedy et ﬂbn{;; i e : iminate, as a possible cause, the mass of changing vegetable and animal organic
Laying ""UM‘:: l‘?ll Tt e T B o B ' atter represented by the melon beds, by securing a specimen of water above them

= T RVEL D J
A R e

for analysis. Unless these melon beds occur at small intervals, up the river course, it
“would then be possible to pronounce the water as safe from animal contamination—the
= chief point to be held in mind.

3. Granting that the analysis show no marked improvement at a site higher up
than that selected for specimens already examined, the water cannot be regarded as fit
. for domestic consumption, if delivered without preliminary treatment. This would
A¥ . . involve the use of * Anderson’s revolvers, ” and subsequent filtration through ordi-
d the nary public water works sand filters, after lifting the whole supply from the river
ouﬁﬂht}' bed previous to subsequent forcing to Bellary. Even when thus treated, the water
ulc may be subject to much variation in composition, taking into account the fact that the
Getli i atiat : : : : condition of salt patches found on the surface of the sandy bed must be repeated layer
it 508 puileent: TR B hien it iE e after layer in the bed itself, and that on applying pumping in wells sunk in the sub-
~ Annual ¢ ( L apthabe it s b T ioT RS, stream, these salts would from time to time be washed with the inflow.

0 g ~ for : IR il ' sk b ‘ 4. I, therefore, consider before coming to any definite conclusion as to the
advisability or otherwise of using Hagari water when compared with other possible
o — . schemes such, for example, as uniting Mr. Nowroji’s sub-soil water scheme with a rain-
: b otal ... 24,163 ~ fall impounding scheme to eke out the full requirements of the town of Bellary that

LY Ariad iabls la i S L T e (1) another specimen of the water should be taken from the river at a point well

; ; s said Rs. 50,000 annually ¢ llld P DVIRGE: B " above the melon beds and be sent to the Chemical Examiner for opinion ; and (2) that

~+%. db1s requested that this qneétioh ma o f fog g y‘ ‘o d be onlgd, ~an experiment should be corducted in imitation of treatment by Anderson’s revolvers
ment of India is anxious for some scheme to g emve early attention as the Govern. " agitation with iron rivet cuttings, &c., and subsequent filtration through sand, with

carried out at an early date, e object of ascertaining what grade of improvement the water would undergo after

~ Fort St. Grorg - this treatment, :

20t July 1896, ] (Signed) 3. A. JONES, Hin

Sanitary Engineer ¢ Government.

-

P —

e ) : : OFFICE-NOTE by the Sanitary Commissioner, dated 10th August 1896, No. 334-8.B.,
- me ‘Surgeon-Lieut.-Colone] W. G,

regarding the Bellary water scheme.

P : KING, u.ﬁ. Hei Hbdgt

Madras, to the Collector of Bel,laf:‘ym:ialt);fini’ 8““““"! Com- With reference to paragraph 2 of the Sanitary Engineer’s note, my views are
Ttiviaoh e Sth April 1896, : " detailed in the accompanying copy of letter No. 808-S., dated 15th April 1896,

; ST ‘addressed to the Collector, Bellary. -

, : _ 2. There being no doubt as to the financial capabilities of the municipality (wide
e surface of the b : " Banitary Engineer’s note paragraph 13) to support a scheme sufficiently comprehensive
Rup: *guthe o, Al h an 14, . ~ to ensure not merely that water shall be .supplied to the town, but that also it shall

be of a quantity and quality te ensure sanitary results, I consider the scheme that
should be adopted is that of uniting the Copper Hill gallery with that for the enlarge-
ment of the drainage area of the Alipore Tank.



B (5

AASAAA A A~ A~ ” &

No. 1463 M., 21st June 1897. 17

A o "t S A P N N Nt S A

‘No. 1468 M., 21st Juse 1897.

A i b

annual charge to municipality will therefore he—

4 Aa the Copper Hill supply must be regarded as supplemental to the

Ex s RS : . . . < ld nnt RS.
- impounding scheme at Alipore, and punctuality of delivery would not | hlercst on 4 1akhs - g
‘long as ultimate economy of the main tank supply was effected, it is wo * Working exponses G ok
‘sidering whether expenditure would not be saved by trusting to pumping - Sinking fund at 2 per cent. ... ... 8,000
gullery to the service reservoir by wind power.
- : T A s sxise :t i 3 Total ... 83,000
, 4. Further, in considering the financial possibilities of the scheme, 1t 18 | : : i SAhka
~ to remember that if the supply is to be sanitarily safe that portion collected in Alip The cost of this scheme will therefore be—
Tank should be subjected to filtration before distribution, ;?tlt tlis obtained fm i . g% i
i i g i : n, } 5 on G e Ve DU 800,000 :
ivhabited area. - The Copper LIill supply N Upkeep . 83,000 peraax(:ﬁum.

- Copper Hills Scheme.—The quantity of water available is exceedingly doubtful
as is always the case in subterranean sources, the fact that a copious supply of water
as been found at one spot, such as Mr. Puttia ( hetty’s well, does not make it certain
that a good supply will be found in the rest of the valley as a “ fault ” may diveit the
‘water elsewhere, although geological knowledge of the whole area from which the
ater is to be obtained is necessary and even then the yield is doubtful. The Assi:t-
ant Sanitary Engineer has assumed that a supply of 300,000 gallons, or 5 gallons per
head per diem, can be obtained, but the estimate is framed on experiments carried on
for a very short period : he states that the area of the valley is 9 square miles and that
Af 50 per cent. of the lowest rainfall, viz., 7-34 inches be assumed to be stored below
ground, the yield would be 73 millions cubic feet ; the yield reckoned on by him being
less than 18 millions cubic feet. Fanning, in his book on Water-supply, sfates that in
- a district where the mean annual rainfall is 40 inches, the percolation into one square
mile of porous soil in dry years is 12'5 millions cubie feet per annum and that for the
quantity received into well or springs in that area it would seldom be safe to take
more than from 10 to 20 per cent. or, say, 1'5 million cubic feet, so the yield from the
9 square miles of the Copper Mountain valley would only be 135 million cubic feet,
but the mean annual rainfall in Bellary is only about 18 inches so that probably not
more than 5 or 6 millions cubic feet could be obtained in a year of drought.
The quality of the water is apparently good and will require no preliminary
treatment.
The cost of the scheme will be Rs. 3,70,000, the working expenses about Rupees
23,000.

_ Alipore Tank Scheme— Quantity.— According to the Sanitary Engineer the tank, if
enlarged, would hold sufficient for a supply of 10 gallons per head, and the run-off
from the catchment will be sufficient to fill the tank with the increased capacity. The
accuracy of this of course depends on the assumed run-off, and Mr. Jones has apparently
taken Nagpore as an example, but I consider that the supply is doubtful.

No. 153-8. e A o

Note by the President, Sanitary Board. b et
Three schemes have been proposed for the water-supply of Beﬂary,ﬁ:. :

1. The Hagari River scheme.
2. , Copper Hills k. ieiel e
3. , Alipore Tank ,, g 14021 il g0

2. The principal points to be considered in connection with

FIcEN
%

1. The quantity of water available.
2. , quality of the water.
3. ; cost both for constructi

3. The population of Bellary is about 66,000 and the supply required
gallons per hg:d per diem is 990,000 gallons perdaydrﬁSVBﬁnm mm

4. Hagari scheme.—The information given regarding the quan a
able in the%agari is not very complete. Itis stated in the *ngifary Engmeei*’ol-gqmﬂ;ﬁ
dated 19th February 1895, that owing to certain facfs, there}%g ;‘f’ﬂfY.,I:‘t dou t bout
the sufficiency of the supply, and I agree with this opinion and think there is no dopht» r
that the supply will be ample. As regards the quality of the water, it is stated that
the popular idea is that it is good, but the Sanitary Commissioner 1s *of_; opinion th'?‘?\:,
the water is not fit for domestic purposes without preliminary treatment ; but I tbink
that as the water is to be collected in an infiltration gallery pumpéd up 235 feet

on and “I,’k"’?P.-' L

i1

- 4 ? . ; g ae oy 34 2 2y ~ha
through 8 miles of piping into a service reservoir and then distributed through :
fnrthegr length of piping, the preliminary treatment may be dispensed w1tlﬁnt if it
is found necessary, filters may be added.” As regards the cost, the estimate has been
worked out for a supply of 10 gallons per head per diem though the 8 miles main has

been made large enough to supply 15 gallons per head. The main, which is the most, ’
expensive itels in thegestimate, has been made thick enough to withstand a head of

300 feet throughout, this is unnecessary and a reduction may be effected which
would go to coger the extra cost of engives. The estimate for the 10 gallons supply
amounts to Rs. 7,50,000 and it is probable that a 15 gallons supply could be provided
_ for Rs. 8,00,000. ; i
 If the Government contribute three lakhs towards the project and the Military

kkhs which represents an annual charge of Rs. 16,000.
; The cost of pumping 15 gallons wouldbe—

i i on 161,000,000 % 16

ipality will be Rs..59,000. :

department one lakh, the amount to be provided by the municipality will be four i

66,000 X 15 X 340 X 365 X T0 _ gy 63,200 in round figures to which

Rs. 5,000 for establishment and repairs making a total of, say, Rupees il

is sum the Milifary department will pay Rs. 10,000, therefore ﬂlfoi,_

Qualz'?y.—l can find nothing in the papers regarding the quality of the water.

Cost.—Mr. Jones estimates the cost at Rs. 7,15,000, if out of this sum Govern-
ment provides Rs. 3,00,000 and the Military Department Rs. 1,00,000, the sum to be
provided by the municipality will be Rs. 3,165,000 :—

RS.
Interest on Rs. 3,15,000 at 4 per cent. i . 12,600
Sinking fund at 2 per cent. ... *.. . 6,300
Charge for pumping ... sas o 5,208 ¢
Do. for maintenance e e - 9,000
33,103

say, Rs. 33,000. This figure differs from Mr. Jones, as I cannot find anything in the
papérs to show that the Military Departmeqt will pay one lakh of rupees in addition
to their share, so I have taken the contribution for it to be only one lakh as in the case
of the Hagari scheme.

* If, however, a 10-gallon scheme is adopted, the initial cost will be about Rs. 7,00,000 and the working expenses te be
‘Yborne by the municipality Rs. 55,000, :

+ See Mr. Jonee' figures. S ;

'4
:
:
4
f
s
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~proposed for the pumping main is 12 inches, which requires a

grade of 2 in 1,000 to deliver 687 gallons per minute (15 gallons supply).

squired in a length of 50,000 feet will be 100 feet and the total Lift will

e be 240 + 100 = 340 feet. In the President’s note an error has crept in by

for the 15 gallons scheme the same lift as in the 10 gallons scheme. The
the 10 gallons scheme will now be 285 feet.

he thickness of the main should of course be calculated for a 15 gallons
as eventually it is expected to carry this quantity. The following table gives

less of pipes (and weight) necessary for various heads in a 12-inch pipe
ming) : —

2 116 Feet. ’ 230 Feet.\ 300 Feet. | 340 Feet.
’ .
Thickness * .. # - vl g 1 ¥

| Average weight per foot & cwt. 69 76 83 90

e e

: By plotting the hydraulic gradient of the pumping main, it is found that the
pe should have the following thickness for the lengths noted opposite to them :—

% For 9,000 feet, %"
For 21,000 ,,
For 15,000 ,,
For 6,000 ,,

Total ... 50,000 feet.

4. The cgst of the main will now be Rs. 2,94,000 in round figures.
The cost of the Hagari scheme, as revised, will now be approximately as follows :—
Descriptiontof work. D
* RS. RS.
Infiltration works 50,000 £0,000
Engine house, drivers’ quarters, store-shed,
50,000 50,000

- fencing, &c. ...
Engines and pumps 96,000 75,000

50,000 feet of 12-inch pumping main pipes 2,94,000 2,94,000
Service T reservoir 75,000 50,000 -
Distribution system 2,15,000- 2,15,000

. St — e

Total 7,80,000  7,34,000
Contingencies e iy 70,000 66,000

Grand Total ... 8,50,000 8,00,000

It is assumed that the Government is prepared to contribute -at least 38 lakhs
towards any scheme for the water-supply of Bellary, and if the Military Department
make a grant of 1 lakh, the municipality will have to provide 45 lakhs in the 15

llons scheme and 4 lakhs in the 10 gallons scheme which represents Rs. 27,000 and

Rs. 24,000 annually for interest and Sinking fund.
5. The pumping charges will be for the 15 gallons scheme—

66,000 X 15 X 340 X 10 X 865 __ :
QO - - = A y
1,000,00 X 16 Rs. 77,000 in round figures

In the 10 gallons scheme the pumping charges will be—

66.000 X 10 X 285 X 10 X . __
1,000,000 X 16 =3 Rs. 43,000.

® No reduction is possible in the thickness given. They are thicknesses from actual ealculations. In American
practice mu-h greater thickness is given in direct pumping schemes. For instance, Fanninggives a case where
a 12-inch pipe, 12 inches, hus been psed for only a he_ad;(.f 260 f'eo:. ; ; : 2 : 5

$ The service reservoirs provided in estimate are of 1}’ days' capacity. A three days’ storage is advisable in
this schewe considering that the mainp is over 9 miles in length under 8 maximum pressure of 340 feet.
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caleulating the cost of this scheme to the municipality the President

Interest and Sinking fund on Rs, 2,67,221 ...
- Pumping charges

ance vee "ee eee

n this scheme provision is made for pipes in the
racks. The latter will cost about Rs. 70,000,
it in the Alipore scheme will be—

S Toihind oont

tonment : o
Ll Add:tional for distribution in barracks, &o.

valley, and under such circumstafioes, according o K
obtain 50 per cent. of the quantity of water absorbed
square mile, which equals to about 27 millions cubic
while the yearly yield reckoned at 300,000 gﬂlommeh

- Annual cost—
Pumping
Maintenance of pipes

cubic feet. Again a factor of no little importance which has
lating the yield is the tank which the scheme provides at the g
about 74 millions cubic feet. The tank will retain the greater
which at present drains off the area and in dry weather it will
Springs. ; el :

*

Fere & SR
LR

8. The cost of the scheme, including distribution will be—
- scheme, will be Rs. 3,70,000 (vide Sanitary Engineer’s and 4 e i
s 9. The pumpiné charges will be e ):,:(;‘:,0’;0‘;’((‘1?} x “ ;g, ’ Copper Hills scheme ;
- Assuming that Government will contribute a moiety of the co

the municipality will be—

The pumping charges will be—

1

Interest and Sinking fund on Rs. 1,85,000 (Leailid s 3o

Alipore tank supply ...
Copper Hills supply ...

Pumping charges o LR e NSt U
Maintenance of pipes ... St e

It s not apparent how the figure of Rs. 23,000 in the President's note was arrived |
0. The eéﬁmate of Rs. 3,70,000 inolndes,cbsl;of‘ distribution pipes in the toy A 1 , - still be less than in the Hagari scheme.
I (exclusive of the cantonment) for a delivery of 10 gallons per head. I

20,000 instead of Rs. 3,70,000, as the Sanitary Engineer’s estim

provide will in such case be 3-85 lakhs.

 gallons scheme. ; -
k Scheme.—The question as regards the quality of the water ‘
never been raised before, though the scheme has been unde
past. The water has always been considered good. Thm is

‘the Alipore scheme includes complete distribution in the town a

Interest and Sinking fund on 3:85 lakhs
Pumping charges (less 1,000 to military)
Maintenance ... ...

M«ﬁam superior to the Hagari water.

contribution from the Military Department as 1 lakh, but in the Sanitary
memorandum the share of the Military Department is calculated at Rupees
- I, however, the Military Department is not prepared to contribute any
1ts equitable share of cost, the annual cost to the municipality will be as

RS.
pik «. 16,000
aesi 1 03203
e 9,000

Say 380,000

cantonment but not distribution
The cost to the Military Depart-

. R8.

Contribution towards the general scheme including pipes in can-

«s  1,47,000
ges 2 Y 0,000

Total ... 2,17,000

oo 1,000
2,000

Total i, 3,000

14. Combined Alipore Tunk and Copper Mountain Seheme.—The cost of this scheme

RS.
e 7,15,000
e 2,20,000

Total ... 9,35,000

RS.
6,025
.. 2,800
Total ... 8,825

The military share of the puniping charges in the combined scheme will be about
Rs. 1,000, or Rs. 9,000 less than in the Hagari scheme.
per cent. represents 3 lakhs. If the Military Department contributes to the munici-
pality Rs. 25 lakhs in the case of the combined scheme, the expenditure to them will

Rs. 9,000 capitalised at 3

; ad, ax S 15. Government will contribute 3 lakhs. The amount the municipality has to
ith the Alipore scheme, the cost of the supply from the Copper Hills : . : ey g

16. The cost of the combined scheme to the municipality will be—

RS.
e 43,000
oo “ee 7,625
o4 e 9,000

Say 40,000

6
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vy on which the water was collected from the bed of the river Hagari was

18th of August last and the site was about 152 yards to the south of the
in a line with the 4th pile, there were no melon beds existing at the time of
ion. The Tahsildar of Bellary was present at the time when the water was

(Signed) E. FAIRMAN,
Sanitary Inspector, Brucepet.

ENCLOSURE.

A.
Irrigation Spring water
channel water  taken in the
near Rupa- bed of the

nagudi. Hagari river

near Rupana-
_ gudi.
Total solids, grms per litre yob . 0670 0-400
Volatile solids, o 5 5 0-120 0:050
Chlorine, i e 0-168 ~ 0060
Total hardness  Clark’s scale 5%775 3°-850
Permanent hardness - : ; Trace. Trace.
Free ammonia, milgrms per litre G- 0r08s 0096
Albuminoid ammonia ,, % ; 0-176 0:192
Nitric acid 22 ,, (as ammonia) Trace. Trace.

Apparent quality of the water as inferred from the
results obtained on examination ... ...  Suspicious. Suspicious.

(Signed) W. G. KING, Surgeon-Lt.-Col.,

Sanitary Commissioner.

—_—

; > Hagari water.
Total solids, grms per litre ; kERRe . 0230
Volatile solids ,, 5 : .. 0160
Chlorine » » i 7 0019
Total hardness, Clark’s scale . Yo 1°575
Permanent hardness 3 . 0°850
Free ammonia, milgrms per litre : e T
Albuminoid ammonia ,, i : 0-052
Nitric acid » (as ammonia) 4 0970

Apparent quality of the water as inferred from the results obtained on examination usable—very much better than

the last sample. Examined and reported on in my No. 638, dated 17th June 1895.

The water contained fine river mud, and so it was filtered through ordinary filted paper before examination. As
the water will, no doubt, be passed into settling tanks or through filted beds before distribution for supply, the above
proceedings does not make any important difference in the estimation of the water for potability.

(Signed) J. L. Vax GEYZEL,

Chemical Examiner.

No. 443-8.B.
Note by the Sanitary Commissioner for Madras.
[ Subject—DBellary Water-supply.]

[Reference.—'l‘his office-note, No, 334 8.B., dated 10th August 1896, forwarding
copy of this office letter, No. 808 8., dated 156th April 1896.]

1 forward, for information, copy of the analysis (a) discussed in the above
 reference, and one since made, (b), dated 18th September 1896, but only received by
me on the 14th instant.

9. Tt will be seen that my suggestion that the organic contamination may be
due to the melon beds is correct. ~These beds having ceased to exist probably since
June, their influence to the marked extent formerly apparent, is not now exhibited.

' 7
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the saupply from the Alipore tank for in a district with an
inches the run off will be very small, and, in some years,
is hardly safe in such circumstances to trust to impounding

ly in subterranean schemes is well known and with such a

18 still greater and I think it probable that in years like

rainfall was only 5:79 inches and 8-46 inches, respectively,

vould reach the gallery. .

e for the Hagari scheme giving a supply of 15 gallons is

r. Jones ; this is no doubt beyond the means of the munici-

: scheme the working expenses are only 62,000 and it

that sum—and the supply might, after some years, be increased

ould not be the case as regards other schemes, for I cannot

that the Alipore and Copper Mountain schemes combined would
allons per head. *

 D. McNEIL CAMPBELL, Col., R.E.,
: President, Sanitary Board.
d an appreciable benefit in- , the Sanitary Board, dated 14th November 1896, No. 247 8,
3. i1 B"GVQ!‘, ﬁﬁlwon L i+ ) - du - as ; : . . papers A
‘eventuality of the Haguri water - - rem A [ o - -

 melon beds. 1 the water g good results on the ation of the t | 0. 1010 M., dated 15th June 1896.

_ ; he Sanitary Engineer, dated 29th July 1896.
o R Saioh : e : Sanitary Commissioner, No. 334 8.B., dated 10th August 1896.
4. I invite the attention of the Presids : | President, Sanitary Board, No. 153 8., dated 2nd October 1896.
~ organic contaminations at a site about 500 ; ‘ 1¢ ~ Sanitary Engineer, dated 12th October 1896.
~ obtained, when these were no longer in existence, - Sanitary Commissioner, No. 443 8.B., dated 22nd October 1896,
- shake his trust not only in the purification from or| ~ President, Sanitary Board, dated 30th October 1896.
~ this instance from so-called filtration throngi;lfq‘ v
LT oty b";';il mf'fml o o m’tf"?: by cus ~ | The Government of India having in their letter, No. 1342 M.W.,
G5 5. As to the , g "“M’ e Y‘“ } e T gy e & y 1896, called for a definite scheme for the provision of a pipe water-
: gxtal:-rymﬁmd 1?::2: %lz:?ga» b;*tl‘ﬁe@dgf et;am:nx;iﬁﬁza? 41K ettty ' : the town and cantonment of Bellary prior to considering the question of a
e shoaldl B hoiRF __um] w':q' wlity-Sprovided /& front’ ipmitneg .' n Imperial funds on account of the cantonment supply, the papers were com

A S el SRR At 4 ; (.0.. Mis. No. 1010 M., dated 15th June 1896, to the Sanitary Engineer
~Analysis of the Copper Hill mﬁltmﬁDﬂ gallery has > frsa et . nieipal,Couneil, Bellary, for the requisite action.

 Forr S GEoRGE, ' (&gned) ¢y W G. &, Burgeon-14 : ; 5 following four schemes have now been laid before the Sanitary Board :—

WW“‘”‘ 1896. S o : E ‘ _ (1} The Hagari river scheme.
FhiiTie, : . Dittesisn bt y . i (2) The Copper }.;i}.}: scheme,
‘ SRR Yt |  (3) The Alipore tank scheme.
i . Note by the President, Sam_MB‘oaM esitmang i ] ' ' i §4)) A combination of (2) and (3).
am still in favour of the Hagari scheme as giving a more certain m%gll%tb@th» ' i o his notes of the 2nd and 80th October 1896, the President reviews
I consider certainty of supply is ?e\lite as important as the quality of the ST W _ hemes, and the Board, concurring in his view as to the superiority of the
: i@fﬂ‘ﬁ“":'e“t 'Lo'f & faﬁlure; t:ﬁg% W‘;‘iléi'hﬁav,‘f bt“ hli‘;g‘:lk mu Aol s ' sari scheme, resolves to recommend it to Government,
sources of supply such as wellsw wou ve becom . Mor v
. analysis of tﬁey Hagari water shows that it is usable. This analyses diﬂe:‘f : 3 5 ‘ (e Pasun)
m the first and their is, no doubt, that analysis taken out at different | , ' : : (Signed)
ar would all give different results. I have seen the bottles of water ' .
part of the same tank and at the same time and the water in . )
t result when analysed. My opinion that the water would get ! : i ~ : i i 2
] up through a considerable length of piping was bﬂl@ﬂ;g:ﬁ 1 From J. A. JOtN]tE}‘?é SEezggtali;Méo gs:érgflgn?Bf;;lsaﬁiltﬁ?mg;g}nﬁz;aﬁiz
1 made at Mysore ; water that was chemically bad was passed o ~ ernment, to S 3 Fabraary 1897. No. 207 J
A W BN . : s a P TIEE L _ Bty - dated Fort St. George, znd I'e ry s NO. .
length (I think about two miles of piping) and was found . , : :
urer. The working expenses of the Hagari scheme i i S 1y to your Memo., No. 93 of 30th Japuary 1897, 1 have the honour to inform
gﬁ dnd the means of the municipémy, the only resource i’H’ﬂ : Pt "ga:eghy;r: 3; 10 irriga’tion under the Alipore tank. It is a tank belonging to
to be afterwards supplemented, if necessary, BytﬁeCdlip?r““ : u th: itary department and used for feeding Fisher’s tank and the fort ditch from
gt ity o ok e i1, PreH AT {';gr’ b time to time for the use of the troops.

R. PARSONS,
Secretary, Sanitary Board.




1o B Anuhmﬁe ior the xmpmvemenm of
‘been included in the programme of famine-
ber last. The estimate was prepared by the €
famine of 1891-92 and Government in the Public W Q&i
No. 1367 W., dated 2nd May 1892, directed the Super
to submit a revised estimate with reference to the note |
Irrigation printed in the Government Ordequoted above.
~ neer, 111 Circle, stated in his letter, No. 602, dated 20th May 1
estimate called for by Government was submitted by him. ho
do not show as to what further action has been taken by Government ir
The work has been included in the programme of famine-relief works in
with the orders of the Board of Revenue in its Proeeedmgs, llu 0.
26th February 1892.. g1

e
s

OrpeEr—No. 1463 M., dated 2lst June 1897.

schemes for bringing water to the town and cantonment of Bellary must ba a_.
doned owing to the uncertainty of the supply. This leaves for consideration the
scheme, which as recommended by the Saunitary Board in its Proceedings read above,
His Excellency in Council is prepared to approve. The Sanitary Engineer estimates
the initial cost of this scheme for a supply of 10 gallons per head of the population
which the Government considers should be the minimum quantity for a town like
Bellary, at eight lakhs of rupees, exclusive of 1-7 lakhs required for laying down
pipes within the cantonment, while the annual charges onfecount of maintenance and
pumping, which will be incurred by the municipal council and the Military depart-
ment, are put at Rs. 38,000 and Rs. 12,000, respectively. - Even with the extended
powers of taxation given by the District Mummpahtles Amendment Act of 1897, the
financial resources of the municipal council will not allow of its contributing or
borrowing any material proportion of the cost of the construction®of the works, and all
that it can afford to pay will be its share (Rs. 38,000) of the annual maintenance and
pumping charges. As matters stand at present in regard to the Provincial finances,
the Government cannot promise any definite grant-in-aid within any definite period.
His Excellency in Council communicates this decision to the municipality with much

regret, The Government of India will, at the same time, be informed that if the
introduction of the water-supply scheme is urgently required in the interests of the
military population residing within the cantonment, the whole capital for the
constraction of the works must be provided from Impenal funds, since there is no
other source from which it is possible to find it.

(True Extract.)
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Bellary Water-supply Scheme.

Considering that the Alipore tank and the Copper Hills schemes for the water-su ly of
Bellary must be abandoned owing to the uncertainty of the water-supply and that the Hagari
scheme which the Government is prepared to approve is beyond the means of the municipal
council, and informing the municipal council with regret that, as matters stand at present in

rd to Provincial finances, the Government cannot promise any grant from Provincial funds
towards the Jast-mentioned scheme within any definite period. A
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Reap—again the following papers : —

G.0., Mis. No. 93 M., dated 23rd Janu::fy 1893.

AsstrACT.—Referring to the Municipal

Ohisf Engineér, Pablio Works Depatbment, Council, Bellary, with remarks, memorandum of the

> Tegarding the water-supply scheme of Bellary.
PPLY

\
G.0., Mis. No. 483 M., dated 10th April 1893.

AsstracT.—Stating that the Bellary Water-supply

abandoned. scheme may be considered as finally

\—
GO., Mis. No. 1460 M., dated 9th §q 14 101 1505,

Apstracr.—Sanctioning the allotment . %
Council for the investigation of the Copper M(’lfm?:}.n %223;2%;1;9‘:8;3;:{‘9 Bellary Munieipal

e, L e s
G.0., Mis. No. 1936 M., dated 22nq N 0o 1005

Read—the following letter from the Secretar 0 386D 3
y to the Government of India, Military
Department, fo. the Secfetary. to the Government of Madras, I.ocal a,ud- Muni-

cipal Department, dated Simla .
ML R Supply )i 2nd November 1895, No. 2837 M.W. (Can

I am directed to forward, for tb2 W formation of His Excellency the Governor in
Council, a copy of the letter marginally

No. %1891 B., dated the 4th October 1895, anq | noted from the Director-General of Mili-
ARApros tary Works, relative to the provision of a
pipe-water supply for the ecity and can-

tonment of Bellary and to observe thay he question of the water-supply for this

station has been for a very long time ungq ” : :
that, under His Excellency’s orders, the ler consideration. I am therefore to request

towards securing an early settlement of tl:’:”(‘llui;::il;(;rltles may be urged to take steps

S—

ENCLosunns.

Copy of a letter from the Director-Gey,
the Government of India, Milit
No. 2891 B.

180 L e e e s Borapartinent lotter, No. 1608 M.W., dated 25th May

> : . o Crewith a copy of a preliminary report and
rough approximate gtlmate an;ountmg to 7 1 lakhs, pfg;are d gy o Salzitmg Engi-
neer to the Madras of\;emn;ﬁn ﬁon aa. SCheme for supplying the city and cantonment
of Bellary with water from the Hagari Tver, distant about 8 miles from cantonments.

eral of Military Works, to the Secretary to
ary Department, dated 4th October 1895,

S

No. 1463 M., 21sr Juxe 1897. 3

The Sanitary Engineer has also prepared a rough scheme for a supply from wells

sunk in the sloping ground at the foot of the Copper Mountain, the cost being esti-

mated at 5 lakhs,
I do not forward a copy of this last-named scheme, because it is acknowledged

- that the available data are too meagre to allow of a correct forecast being made of
- the quantity and quality of water that can be obtained from this source. The muni-
cipality have, however, allotted a sum of Rs. 2,000 with a view to a further investi-
- gation of this Copper Mountain scheme.

So far as my information goes, the most promising source of supply for the city

- and cantonment is the Hagari river, and from paragraph 3 of the Sanitary Engineer’s

report it will be seen that little doubt is entertained locally as to the sufficiency of its
yield of water.

2. Turning now to the proposals put forward in the Sanitary Engineer’s report,
I observe that he recommends a provision of 15 gallons per head per diem for a com-
bined civil and military population of 66,000 souls. The scale of 15 gallons all round
appears to me excessive. Taking our experience in other cantonments as a guide,
the total quantity of water required for the military population would be 65,600
gallons per day, made up as follows : —

1,039 Europeans at 15 gallons per day .o 15,685
5,227 Natives at 8 ® 1 .. 41,816
741 houses atlo 5 Sasii AN
Total ... 64,811

(Say) 65,000 gallons.

In this connection, I may mention that at Peshawar and elsewhere it has been

found by practical test that 5 gallons per head per diem amply suffices to meet the
wants of a native family. '

3. In paragraphs 13 and 14 of his report the Sanitary Engineer caleulates on a
contribution of one lakh of rupees from the Military Works Department towards the
initial cost of the scheme, and 3 lakhs from the Local Government. The total working
charges (exclusive of interest) are estimated at Rs. 48,000 per annum.

Further, in paragraph 17, it is asserted that the inclusion of the barracks and
Native Infantry lines in the scheme entails the whole of the town supply being lifted
30 feet higher than the requirements of the town demand. The charge for this addi-
tional lift is worked out to be Rs. 5,000 annually, which amount the Sanitary Engineer
considers should be borne by the Military Department, exclusively. This would leave
a balance of Rs. 43,000 for the annual pumping charges which it is proposed shall be
shared by the Municipality and Military Department, in the proportion of the popula-
tion, taking the military population at one-eleventh of the whole. Hence the proposed
military share would be Rs. 5,000 for the additional lift plus 2. X Rs. 43,000 =
Rs. 4,000, that is, a total of Rs. 9,000 per annum approximately.

To sum up: the Sanitary Engineer reckons on an initial contribution of one lakh
of rupees from the Military Works Department, and 3 lakhs from the Local Govern-
ment towards the capital cost, and a payment of Rs. 9,000 annually by the Military
Department. It is hoped that the balance of the annual charges for pumping and
interest will be covered by taxes, but on this point the Sanitary Engineer is not
sanguine.

4. With regard to these proposals I fail to see any special reason for treating
the Bellary scheme differently from those for Agra, Allahabad, &e. Consequently
I do not recommend that any fixed annual sum be contributed towards the extra cost
of the municipal headworks and mains due to the supply required for the canton-
ment. This extra cost should be covered by the price charged by the municipality
for the water supplied to the cantonment.

+ The Military Department should only pay a certain rate per thousand gallons for
water supplied as is done in the case of Agra, Delhi, Allahabad, and as has been pro-
posed and accepted for Lebong.
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Communicated to th, ‘
of the' Copyte Mohtas e Sanitary Engineer with th :
g itain scheme, f Al e request that the i Trads
m G.0., No. 1469 3., dated 9th Sggt:n}ljll)beg Izlé)gllgment of Rs. 2,000 v: Investigation
;

orted t - as sanction
I o quernment at'an early date, ay be expedited and the resul(:I;Z(-i

(True Extract,)

(Signed)  J. F. PRICE,

T i ;
o the Sanitary Engineer. Chief Secretary.

Copy to the Chairman, Municipal Council, Bella
through the bollector.

——

Government of Indj die
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REeap—also the following papers :—

Report on the Bellg '
ry  Water-Sup .
Government, dated ] 6th Jul;plpégeby the Assistant Sanitary Engineer to

Copper B
In G.0,, Mis. No, 1469 M. darer ath Seops "

execution of certaj ; dated 9th September 1
report deals withat]ﬁeezg;?;:;is In connection witll'l ti?bg?;:; Eﬁnt sanctioned the
2. I think it neces made, and the proposals based on tZeﬁheme' s
Eﬁfﬁ; to doubts, that '
any copious
the Copper Hius I pOBSib.li
Hills, Ith 11ty of
large quantities in rock; ;)ﬁ:f;ldbe?h?:s?rted that it is futile te v Bellary anq

ever think of findin : is a popular f 0 look for water jp
lng water in a compact m pular fallacy. Certain] ay
ass of rock, such ag th ¥» nobody would
e Bellary Fort Rog -
’
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ks, such as sand stones, conglomerate of lime nodules and
tain e quantity of water, retained both by saturation and b{»
storage in nataral cracks and fissures. The section of the trial trench (vide paragrap
ﬁlﬂw that the structure of the soil is of the above nature.
3. Bellary has always been regarded as a dry place. This is, quite naturally, the
first impression of the new comer, as the cantonment stands high and dry; and even
owl Bazaar and Brucepet, which form the bulk of the town, stand on ground with a
~ sub-stratum of gneiss within a moderate depth of the surface, the outcrop of which is
~ the Bellary Fort Rock. But old inhabitants of Brucepet and Cowl Bazaar say, their
~ wells have never failed even in very bad years. When there is a ery of scarcity of
~ water in Bellary, it does not imply that the wells in the town have rvun dry, but it
~ implies that the Fort ditch and the Mainwarring tank—the prineipal sources of
- supply—have failed ; for though the town wells have always been capable of yielding
i  water, they are not used by the people owing to the unwholesomeness of water in them.
~ In corroboration of the above facts, the following extract from Mr. J. W. Martin’s
~_ (then Superintending Engineer, I1I Circle) letter No. 570, dated 17th May 1892,
~ embodied in G.0.,, Mis. No. 1150 M., dated 2nd July 1892, may be cited : *I think
: - 1 should mention thatat present the wells in and around the town are all well supplied.
1 believe there is no record that they have ever been dry, and in my opinion, taking
- into consideration the formation of the country, it is most improbable they will ever
become dry.” It must be remembered that Mr. Martin wrote this in a hot seasop
immediately succeeding a year the rainfall of which is the lowest on record in the past
ten years. If even in such.a dry year underground water was available in the town
 of Bellary, where the sub-stratum of compact rock is close to the surface, it follows
" that water must be available in greater abundance at some distance from the town in
the direction of the Copper Hills, because midway betwcen the Fort rock and the hills
the gneissic bed lies a long way below the surface.
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/ GALLERY

BELLARY

. 4. Coupled with the above, there is also the fact that;in Mr. Puttia Chetti’s
P B well, which is on the line of the proposed gallery, the level of water has fluctuated
within very small limits from season to season and from year to year. My informants
were Mr. Puttia Chetti himself and his gardeners. Mr. Puttia Chetti’s personal
knowledge of the well is short, but the gardeners have known the well and the
locality from their infancy. They say that the variation between the waterlevel in the

- gives the smallest record of rainfall in the past ten years—the level fell by 3 feet,

dry and wet seasons in ordinary years is about a foot. Only in 1891 —the year which-




annual rainfall at Bellary is so great,~ that it be pe
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~ 23, The best mode of combining the two supplies could be considered hereafter
‘working out the details of the scheme. :

T S Grorew, 3 ~ (Signed) = HORMUSJ [ NOWROJI,
Asst. Sanitary Engineer to Government.

e

S8raTEMENT of monthly rainfall at Bellary.

all has beep g, g a typical dry

ERE 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887.
1 2 3 4 ] 6 7 8 9 10
Jmury . .o ) e .. 0-07 1°45 .. . . ..
February .. o~ - o . A5y ve . . o i
{ o e o o . 0-60 K 17 ) e g
:ll;"ﬂ o o e A ¥ ie 0-40 10 F 07 17 -30
s y PR . oo ok 1-75 047 49 219 1-30 47 385
June 4% s A “h 0-38 0-10 0-97 339 241 679 s
July A v .e es 0-80 1-40 50 127 F 136 27 ‘85
August .. s F s 1:40 504 0-68 0-85 221 347 1:06
Heptember. . o P e £90 043 0-93 11-76 1:47 2-4b 630
October .. e e ¥ 070 546 176 10°60 2+55 2-77 0-67
November =3 2 s 595 088 056 077 097 1:55 s 6517
December 5 o e & i 0-37 o 0-57 i
« Total .. 7 W 16:88 16°06 7:34 31-37 12:33 1851 1819
& 1889. 1890. 1891. 1892. 1893. 1894. 1895. 1896.
| § 852 0 12 13 14 15 16 17 18
%anuary» .s .o . .o .o . -0-03 . P o
abrnary e .e . e . .. 5 .. .o .e
JMarch - .. %5 o4 or 0-32 X 1:36 .t ve od
“April <4 5 1-40 1-70 s 5 0'16 043 2:66 0-34
May = .. .t 93 1-42 2-39 046 0-56 366 291 603
June ve ¥e ‘92 75 2-23 540 3:08 0-81 231 083
July e 3 1-86 1:05 052 1'12 4:97 1-09 194 e
Aungust .. NG 1-20 097 137 645 404 374 1-83 &
deptember Pl “11-63 620 0:30 3-46 1-28 1-40 780 -t
October .. e 890 616 1-00 554 6-40 6-58 779 oo
November e 0:60 560 065 025 1.26 2:09 2:09 v
December s S T e Fipe e 013 . e
+ Total : . 27-44 2375 878 22-68 2313 19-93 2933 £
~ Sample
sent by the

Trial well Chairman,
near Copper ~ Municipal

Mountains, Councily
Bellary. Bellary.
I II
Total solids—Grms. per litre sea s e 0-730
Volatile solids—Grms. per litre ... e 0070 . 0090
Chlorine— Do. per litre ... aads D1 0-142

Total hardness—Clark’s scale e . 82400 80050
Permanent hardness—Clark’s scale... i ves 104400 1°:050

Free ammonia—Mlgrms. per litre ees  trace 0-128
Albumenoid ammonia—MIlgrms. per litre e 0032 0036

Nitrie acid, Nilgrains per litre (as ammonia) * .. e 2550 1650
Apparent quality of the water as inferred from the results obtained on examination.

Revarks.—The two samples are alike in all respects with two very important exceptions, viz., the variations in the
4¢ free ammonia’’ and in the “ nitrie acid.”” The same conditions of purity have evidently not been in existence when
the two simples were drawn. in sample I the increase in nitrie acid and the trace qf free angmyniz_a point to organic
matter having become oxidised, while in sample II the subsequent access of fresh organic matter 18 indicated by the very
marked rise in the free ammonia, accompanied by decrease in the nitric acid. The chlorine indication in both strengthens
the suspicion that dangerous organic matter finds its way into the water. The results indicate the advisability of

searching for and excluding such source of contamination.
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Nore oy hHE ANALYsIS oF WATER.

Chemical Ezaminer's No. 631, dateq 3 July 1896,

progress.

. i in II were anticipated (vide Sanitary - ngineer’s letter
No. 1941, dateq 22ud June 1896, to the Chemical Examiner, Madras, )
therefore be judged by itself, independent of any considerations involye
il

113 good.))
the «

that it indicates that the chlorine and the nitrie acig
are of mineral origin and not organic origin and therefore h
Hand Book of Sanitation ),

The water is 80 hi

(Signed)  HORMUS)T NOWROJI,
dsst, Lanitary Engineer to Government.

From J, A, JONES, Esq., mEx,
ment, to the Chemica] |
896, No. 194].
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S ———
BeLLary WATER-SUPPLY,

Office-note by the Sanitary Engineer.

(1) The Hagari River
1) <, Copper Hills
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11. T need not further dilate on this point, the diagrams forwarde herewi
absolutely what would have been the state of matters between 1 and 1891 o
12 years (including the three driest years) at which latter date the hgmn was fram
Mr. Walch, it may be said, accepts the figures of the gbgolgte.qnpply.tggm the
included by the new channels. : T

12. The scheme as originally designed was estimated at, including establish

P

Rs. 9,06,642, but if the tank be raised and not extended and other reductions be ‘made

for a supply of 10 gallons instead of 15 gallons, the estimate would stﬁnd:as;_».fol
namely,pal.) t};tal of Rs. 7,15,000, of which Rs. 5,67,121 would be the town m
Rs. 1,47,779 the cantonment :— - £55)

Cantonment

Description of works. Cost. Town share. | 7% Shams

RS. RS. u.7
Supply channels, &e. .. o5 o AR AE 90,000 77,'.128 12,272
Ra?sgn'g and str(;ugthening Alipore Tank bund .. 49,000 42,319 6,681
Kxtending existing sluice . o e 600 : 518 82
Outlet arrangements at head of sluice e ot 6,000 5,182 8‘1 8
Engine and Boiler House A5 3> b 20,000 17,273 2,137
Engine Driver’s quarters Ay % iR 6,000 5,182 RAvEes 1.
Store shed o4 o s = s 2,000 1,728 272
Engines, pumps and boilers including erection P 31,850 27,507 4,343
Nervice reservoir W& v 5 A 40,000 34,546 5,454
Supply and delivery of pipes g h §e 3,50,000 2,61,568 88,442
Laying and jointing . . i . 65,000 46,570 18,430
Total . 6,60,450 5,20,111 1,40,339
Contingencies, &e. .. 54,650 47,110 7,440
Grand Total .. | 715000 | 667,121 1,47,779

13. If the Government of Madras made, as an exceptional case, a grant of say
three lakhs and the Military of one lakh as proposed in addition to the cost of their

share, the municipality would have to borrow only Rs. 1,67,121 and their actual annual .

expenditure would not be more than (including repayment of loan} : —

: RS,
5-96 per cent. on Rs. 1,67,121 ... - 9,960
Annual charges for pumping 2% of 6,025 LR e PSR s 2
Do. for maintenance 2 we 9,000

Total ... 24,163

|

which is well within their powers as it is said Rs. 50,000 annually could be afforded.

14. It is requested that this question may receive early attention as the Govern-
ment of India is anxious for some scheme to be carried out at an early date, :

Fort St. GEORGE, (Signed) J. A. JONES,
29th July 1896. : Sanitary Engineer to Government.

——

| From Surgeon-Lieut.-Colonel W. G. KING, w.3., C.M., D.PH., Sanitary Com-
missioner for Madras, to the Collector of Bellary, dated 15th April 1896,
No. 808/8.

With reference to your letter No. 1964, dated 4th July 1895, I have the honour
to state that I found the river on my inspection on the 17th February 1896, with no
visible stream on the surface of the bed, although an active flow was in progress from
the sub-stream in the Rupanagudi channel. Above the site from which the specimen
of water had been taken, were two large areas of melon cultivation. The sandy bed of
the river was found, at frequent intervals, to be covered with layers of whitish salta.

e e

A

er small depressions had favoured the collection of water and evaporation had
d, these salts were found the more readily. No direct entrance of drainage
rom any village was at time of my inspection likely, in view of the complete absence
rain for some time previously, and this would seem to correspond with the condi-
 tion of affairs as found at time of taking the sample in March and May 1896.

SHaincif, An examination of the salts on the spot, without the aid of either microscope
~or chemieal analysis, seemed to me to show that they were largely saltpetre. The
- chemical analysis, however, proves that I was wrong, and that there being but a trace

- of these salts they consisted principally of mixed chlorides and sulphates of alkalies
and of lime with small amounts of ferric oxide and alumina (nearly 6 per cent.) and
nearly 35 per cent. of matter insoluble in/hydrochloric acid (sand silica, &e.).”  From

# enquiries made by me, it would seem that much of the surrounding land exhibits the
3 %l:aesenoe of these salts largely, and that certain of the minor streams entering the

Hagari are brackish on this account, and further that the sub-soil water as shown by
 the village wells is also brackish; It may thus be accepted as regards the chlorides
that they do not represent previous sewage contamination. The undesirable feature
to be accounted for, however, is the persistent and considerable amount of free ammo-
nia in the three analyses. Before accepting this as due to vegetable matter under-
going change during slow passage through the river sand, it would be desirable to
eliminate, as a possible cause, the mass of changing vegetable and animal organic

~ matter represented by the melon beds, by securing a specimen of water above them

for analysis. Unless these melon beds occur at small intervals up the river course, it
would then be possible to pronounce the water as safe from animal contamination—the
chief point to be held in mind, :

3. Granting that the analysis show no marked improvement at a site higher up
than that selected for specimens already examined, the water cannot be regarded as fit
for domestic consumption, if delivered without preliminary treatment. This would
involve the use of “ Anderson’s revolvers, ” and subsequent filtration through ordi-
nary public water works sand filters, after lifting the whole supply from the river
bed previous to subsequent forcing to Bellary. Even when thus treated, the water
may be subject to much variation in composition, taking into account the fact that the
condition of salt patches found on the surface of the sandy bed must be repeated layer
after layer in the bed itself, and that on applying pumping in wells sunk in the sub-
stream, these salts would from time to time be washed with the inflow.

4. 1, therefore, consider before coming to any definite conclusion as to the
advisability or otherwise of using Hagari water when compared with other possible
schemes such, for example, as uniting Mr. Nowroji’s sub-soil water scheme with a rain-

- fall impounding scheme to eke out the full requirements of the town of Bellary that
(1) another specimen of the water should be taken from the river at a point well
above the melon beds and be sent to the Chemical Examiner for opinion ; and (2) that
an experiment should be conducted in imitation of treatment by Anderson’s revolvers
agitation with iron rivet cuttings, &c., and subsequent filtration through sand, with
the object of ascertaining what grade of improvement the water would undergo after
this treatment, :

OrFice-Nots by the Sanitary Commissioner, dated 10th August 1896, No. 334-8.B,,
' regarding the Bellary water scheme,

With reference to paragraph 2 of the Sanitary Engineer’s note, my views are

detailed in the accompanying copy of letter No. 808-8., dated 15th April 1896,
addressed to the Collector, Bellary. '
: 2. There being no doubt as to the financial capabilities of the municipality (vide
Sanitary Engineer’s note paragraph 13) to support a scheme sufficient] y comprehensive
to ensure not merely that water shall be supplied to the town, but that also it shall
be of a quantity and quality to ensure sanitary results, I consider the scheme that
should be adopted is that of uniting the Copper Hill gallery with that for the enlarge-
ment of the drainage area of the Alipore Tank. .
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3. As the Copper Hill supply must be regarded as supplemen 7 ea
‘impounding scheme at Alipore, and punctuality of delivery would not be essential
long as ultimate economy of the main tank supply was effected, it is worth while
sidering whether expenditure would not be saved by trusting to pumping from the

gallery to the service reservoir by wind power. ' :
4. Further, in considering the financial possibilities of the scheme, it is advisahle

to remember that if the supply is to be sanitarily safe that portion collected in Alipore
Tank should be subjected to filtration before distribution, as it is obtained from an

ighabited area. The Copper Hill supply would not require filtration.

No. 153-8.
Note by the President, Sanitary Board.

Three schemes have been proposed for the water-supply of Bellary, viz. —

1. The Hagari River scheme.
2. ,, Cepper Hills
3. ,, Alipore Tank ,,

2. The principal points to be considered in connection with these schemes are—

1. The quantity of water available.
2. , quality of the water.
3. ,, cost both for construetion and upkeep.

3. The population of Bellary is about 66,000 and the supply required at 15

gallons per head per diem is 990,000 gallons per day or 687 gallons per minute.

4. Hagari scheme.—The information given regarding the quantity of water avail-
able in the Hagari is not very complete. Itis stated in the Sanitary Engineer’s report,
dated 19th February 1895, that owing to certain facts, there is very little doubt about
the sufficiency of the supply, and I agree with this opinion and think there is no doubt
that the supply will be ample. As regards the quality of the water, it is stated that

the popular idea is that it is good, but the Sanitary Commissioner is of opinion that

the water is not fit for domestic purposes without preliminary treatment ; but I think
that as the water is to be collected in an infiltration gallery pumped up 235 feet
through 8 miles of piping into a service reservoir and then distributed through a
further length of piping, the preliminary treatment may be dispensed with. but if it
is found necessary, filters may be added. As regards the cost, the estimate has been

worked out for a supply of 10 gallons per head per diem though the 8 miles main has

been made large enough to supply 15 gallons per head. The main, which is the most
expensive item in the estimate, has been made thick enough to withstand a head of
300 feet throughout, this is unnecessary and a reduction may be effected which
would go to cover the extra cost of engines. The estimate for the 10 gallons supply
amounts to Rs. 7,50,000 and it is probable that a 15 gallons supply could be provided
for Rs. 8,00,000. :
If the Government contribute three lakhs towards the project and the Military
department one lakh, the amount to be provided by the municipality will be four
lakhs which represents an annual charge of Rs. 16,000. ' -
The cost of pumping 15 gallons would be—
66,000 X 15 x 340 % 365 X 10 __ £s :
1,000,000 X 16 = Rs. 63,200 in round figures to which
must be added Rs. 5,000 for establishment and repairs making a total of, say, Rupees
69,000. .
Towards this sum the Military department will pay Rs. 10,000, therefore the
cost to the municipality will be Rs. 59,000. 3

g ¥ Syt g 3 Fea X
nual charge to municipality will therefore be—

i e R ; , RS.
bteanban A dakhe (o il bl e ks e e v 16,000
- Working expenses AR SR AT RS 1
Binking fund at 2 per cent. ... w. 8,000
Total ... 83,000

~ The cost of this scheme will therefore be—

.

RS.
Construetion ... 8,00,000 * about.
Upkeep ... 83,000 per annum.

Copper Hills Scheme.—The quantity of water available is exceedingly doubtful
as is always the case in subterranean sources, the fact that a copious supply of water
has been found at one spot, such as Mr. Puttia C hetty’s well, does not make it certain
that a good supply will be found in the rest of tle valley as a  fault”” may divert the
water elsewhere, although geological knowledge of the whole area from which the
water is to be obtained is necessary and even then the yield is doubtful. The Assist-
ant Sanitary Engineer has assumed that a supply of 300,000 gallons, or 5 gallons per

“ head per diem, can be obtained, but the estimate is framed on experiments carried on

for a very short period : he states that the area of the valley is 9 square miles and that
if 50 per cent. of the lowest rainfall, viz., 7-34 inches be assumed to be stored below

ground, the yield would be 73 millions cubic feet ; the yield reckoned on by him being

less than 18 millions cubic feet. Fanning, in his book on Water-supply, states that in
a district where the mean annual rainfall is 40 inches, the percolation into one square
mile of porous soil in dry years is 12:5 millions cubic feet per annum and that for the
quantity received into well or springs in that area it would seldom be safe to take
more than from 10 to 20 per cent, or, say, 1-5 million cubic feet, so the yield from the
9 square miles of the Copper Mountain valley would only be 13'6 million cubic feet,

“but the mean annual rainfall in Bellary is only about 18 inches so that probably not

more than 5 or 6 millions cubic feet could be obtained in a year of drought.

The quality of the water is apparently good and will require no preliminary
treatment.

; ('il?he cost of the scheme will be Rs. 3,70,000, the working expenses about Rupees
23,000.

Alipore Tank Scheme— Quantity.— According to the Sanitary Engineer the tank, if
enlarged, would hold sufficient for a supply of 10 gallons per head, and the run-off
from the catchment will be sufficient to fill the tank with the increased capacity. The
accuracy of this of course depends on the assumed run-off, and Mr. Jones has apparently
taken Nagpore as an example, but I consider that the supply is doubtful.

Quality.—1 can find nothing in the papers regarding the quality of the water.

Cost.—Mr. Jones estimates the cost at Rs. 7,15,000, if out of this sum Govern-
ment provides Rs. 3,00,000 and the Military Department Rs. 1,00,000, the sum to be
provided by the municipality will be Rs. 3,165,000 :—

: RS.
Interest on Rs. 3,15,000 at 4 per cent. Fig ... 12,600
Sinking fund at 2 per cent. - ... . 6,300
Charge for pumping ... vos v 5203 t

Do. for maintenance sl 4000
33,103

say, Rs. 33,000. This figure differs from Mr. Jones, as I cannot find anything in the
papers to show that the Military Department will pay one lakh of rupees in addition
to their share, so I have taken the contribution for it to be only onelakh as in the case
of the Hagari scheme.

® If, however, a 10-gallon scheme is adopted, the initial cost will be aboat Rs. 7,00,000 and the working expenses to be
borne by the municipality Rs. 55,000,
4+ Bee Mr. Jones' figures.
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In his note, dated 10th Aungust 1596, the Sanitary Commissi a
combined Alipore tank and Copper Mountains scheme. Now the cost of the fo
Rs. 7,15,000 and of the latter Rs. 3,70,000, total Rs. 10,85,000, supposing Gov
ment and Military Department to provide four lakhs between them, the interest
Sinking fund at 6 per cent. on the balance, viz, Rs. 6,85,000, will be Rs.
The pumping expenses from the tank alone are Rs. 5,203 and double pumping
T presume, be required, so that the working expenses would not fall short of
60,000, and for this expenditure a supply of not much over 10 gallons a head
be obtained. .

To sum up we have— : it

Hagari Scheme.—Quantity, ample for 15 gallons or more. Quality, good on

delivery— ;

RS.
Capital cost ... St T,00000:
Working expenses ... it R sov 265000 %

Copper Mountain Scheme.—Quantity, altogether insufficient. Quality, good—

' RS.
Capital cost ... R 4i e 3,70,000
Working expenses ... Ve ax ... 23,000
Alipore Tani: Scheme.—Quantity, doubtful. Quality, not known—
RE.
Capital cost ... & - P58 5% wa211,18.000
Working espenses ... ... 33,000

Combined Alipore Tunk and Copper Mountain Scheme.—Quantity, sufficient for 10
gallons supply. Quality, not known— B

Rs.
Capital cost ... ... 10,85,000
Working expenses ... v o GO

The capital cost given in each case is total cost, while the working expenses are
only those to be borne by the municipality.

After carefully considering all the schemes I am of opinion that the Hagari river—
one giving a supply of 10 gallons a head—is the best; it possesses the advantage of
having a certain supply and being able to increase that supply to 15 gallons a head,

should that be found necessary hereafter and none of the other schemes possess these ;

advantages, I therefore consider that the Hagari scheme should be worked out in

detail.
(Signed) ~ D. McNEIL CAMPBELL, Colonel, R.E.,
President, Sanitary Board

T'o the Sanitaz Engineer,
with papers, in original, returned.

Note by the Sanitary Engineer to Government.

[ Reference.—Note by the President, Sanitary Board, No. 153-8., dated 2nd Octo-

ber 1896. ]

The Hagar: Scheme.—The estimate of Rs. 7,50,000 for this scheme in the report, |

dated 19th February 1895, must be considered only as an approximate estimate, though
it was as near an approximation as possible with the information then available.
Since then survey and levels have been taken for the Hagari scheme and the proper
site for the head works has been located. It is now found that the actual Laft,
exclusive of frictional head in the pipes, is 240 feet against 235, and that the actual
length of the main will be 50,000 feet instead of 42,080 feet (8 miles) assumed
originally. The original length was measured off a plan, 1 inch = 1 mile.

® At 10 gallons a head.

or the pumping main is 12 inches, which requires a
2 in 1,000 to deliver 687 gallons per minute (15 gallons supply).
required in a length of 50,000 feet will be 100 feet and the total lift will
240 4 100 = 340 feet. 1n the President’s note an error has crept in by
ug for the 15 gallons scheme the same lift as in the 10 gallons scheme. The -
ft in the 10 gallons scheme will now be 285 feet. 3
The thickness of the main should of course be calculated for a 15 gallons
upply as eventually it is expected to carry this quantity. The following table gives
the thickness of pipes (and weight) necessary for various heads in a 12-inch pipe
see Fanning) : —
N B

Head. 116 Feet. | 230 Feet. \ 300 Feet. | 340 Feet.
Mol i ] | w| r
Average weight per foot i cwt. *69 *76 l ‘83 90

By plotting the hydraulic gradient of the pumping main, it is found that the

o pipe should have the following thickness for the lengths noted opposite to them :—

For 9,000 feet, y%".
For 21,000 ,, 3"
For 15,000 ,, 11"
For 6,000 ,, 3”.

Total ... 50,000 feet.

4. The cost of the main will now be Rs. 2,94,000 in round figures.
The cost of the Hagari scheme, as revised, will now be approximately as follows :—

Descriptionjof work. Flﬁ:le;plia:nona Tt:x;pg;lyl'?ns :
: RS. RS.
Infiltration works = i 50,000 £0,000
Engine house, drivers’ quarters, store-shed, land,
~ fencing, &e. ... bos 50,000 50,000
Engines and pumps yye 96,000 75,000
50,000 feet of 12-inch ppmping main pipes ... v 2,94,000 2,94,000
Service T reservoir 75,000 50,000
Distribution system v 2,15,000 2,15,000

Total ... 7,80,000 7,34,000
L 10000 66,000

Contingencies ... dou 3ok
Grand Total ... 8,50,000 8,00,000

It is assumed that the Government is prepared to contribute at least 3 lakhs
towards any scheme for the water-supply of Bellary, and if the Military Department
make a grant of 1 lakh, the municipality will have to provide 4-5 lakhs in the 15

ons scheme and 4 lakhs in the 10 gallons scheme which represents Rs. 27,000 and
Rs. 24,000 annually for interest and Sinking fund.

‘5. The pumping charges will be for the 15 gallons scheme—

86,000 X 16 X 340 X 10 X 865 _ Rg, 77,000 in round figures.

1,000,000 X 16 i
In the 10 gallons scheme the pumping charges will be—
' : 60000X 10X 25X 10X _ Ry 43000,

1,000,000 X 16

* No reduction is possible in the thickness given. They are thicknesses from actual calcnlations. In American
practice much greater thickness is given in direct pumping schemes. For instance, Fanning gives a case where
® 12-inch pipe, 1§ inches, has been used for only a headjof 260 feet.

+ The service reservoirs provided in estimate 'are of 1}’ days' capacity. A three days’ storage is advisable in

- this scheme considering that the main is over 9 miles in length under a maximum pressure of 340 feet.



The' total qos; to
will pay Rs. 10,000 towa ‘

Interest and Sinking fund v DN BT g e P S RS R g;,ggg :
Pumping charges ... s oos gy e
Maintenance of pipes, &e. She wo et 10,0000 '

: 8234 :
; ~ Total .. 62000 99,000

i 1 ision i for the m

6. In the estimates for the Hagari scheme no provision is made fo;
distribution system. ‘The cost of this, ¢.e., about Rs. 1,70,000 (vide letbel;v ‘
Director-General of Military Works, No. 1034 B., dated lﬁth‘f&prﬂ‘lti%), the Mfﬁ
Department is prepared to incur in addition to the contribution of 1 lakh towards

"0 4 1 i1 l’e tment» a‘n ;. .
1 scheme. ‘The Hagari scheme will therefore cog_t the Military pa: b an.
ig:iléfarla o?:c::lay of Rs. .2,73,000 and an annual expenditure of Rs. 10,0u0pmpm&

plus Rs. 2,000 maintenance of pipes in cantonment.

] i i s trench ;dross the

7. Copper Hills Scheme.—The work proposed is a continuous 8¢ :
valley ana(f]l’mder such circumstances, according to Fanning, it should be Possxble to
obtain 50 per cent. of the quantity of water absorbed or, say, 3 millions cubic feet per

ile, which equals to about 27 millions cubic feet for the whole drainage area,
:rglllli?;ihilye;,rly yieldqreckoned at 300,000 gallons per day amounts to only 13 millions
cubic feet. Againa factor of no little importance which has to be reckoned in caleu-
lating the yield is the tank which the scheme provides at the gallery, which will hold
about 74 millions cubic feet. The tank will retain the greater portion of the rainfall
which at present drains off the area and in dry weather it will feed the un@erg;ound

Springs. b
8. The cost of the scheme, including distribution independent of any other
scheme, will be Rs. 3,70,000 (vide Sanitary Engineer’s and Chief Engineer’s notes).
300,000 X 3656 X 40 (iift) > 10

9. The pumping charges will be 00 3 16 = Rs. 2,800.
Assuming that Government will contribute a moiety of the cost, the annual cost to
the municipality will be—

: RS.
Interest and Sinking fund on Rs. 1,85,000 ... % sef 11,180
Pumping charges P 5 g,?gg
Maintenance of pipes ... oos o i o

—_—

Total ... 17,000

It is not apparent how the figure of Rs. 23,000 in the President’s note was arrived at.

10. The estimate of Rs. 3,70,000 includes cost of distribution pipes in the town
of Bellary (exclusive of the cantonment) for a delivery of 10 gallons per head. It
combined with the Alipore scheme, the cost of the supply from the Cop?er Hills will
be only Rs. 2,20,000 instead of Rs. 3,70,000, as the Sa;ntgry !:.nglpeers estimate in
his note on the Alipore scheme includes complete distribution in the town and
cantonment for a 15 gallons scheme.

11. Alipore Tank Scheme.—The question as regards the quality of the water in
the Aliporeptank has never been raised before, though the scheme has been under
consideration for years past. The water has always been considered good. There is
no doubt that it is so and far superior to the Hagari water.

© Tnitialoost—

emorandum the share of the Military Department is calculated at Rupees
)0, If, however, the Military Department is not prepared to contribute any
an its equitable share of cost, the annual cost to the municipality will be as

S ET SR
N #
RS.

Interest and Sinking fund on Rs. 2,67,221 ... ... .. .. 16,000

Pumping charges SIS das e 9,203
m nanw e .ee 3 eas s . oo s .o 9’000

Say 30,000

b;thls schemé provision is made for pipes in the cantonment but not distribution
in barracks. The latter will cost about Rs. 70,000. The cost to the Military Depart~
ment in the Alipore scheme will be—

RS.
Contribution towards the general scheme including pipes in can-

tonment <0 .. 1,47,000
Add:tional for distribution in barracks, &e. eee 70,000

Total ... 217,000

 Annual cost— ;
~ Pumping B M A s x4 11,000
b * Maintenance of pipes BT TR R e e 2,000
£ 4 : ? : Total ... 3,000

14. Combined Alipore Tunk and Copper Mountain Scheme.—The cost of this scheme
will be—

RS.
e 7,15,000
e sen 2,20,000

Alipore tank scheme ...
Copper Hills scheme ...

Total ... !;,35,000
The pumping charges will be—

Alipore tank supply ...
Copper Hills supply ...

Total ... 8,825

The military share of the pumping charges in the combined scheme will be about

- Rs. 1,000, or Rs. 9,000 less than in the Hagari scheme. Rs. 9,000 capitalised at 3

per cent. represents 3 lakhs. If the Military Department contributes to the munici-

pality Rs. 2°5 lakhs in the case of the combined scheme, the expenditure to them will
still be less than in the Hagari scheme.

~ 15. Government will contribute 3 lakhs. The amount the municipality has to
provide will in such case be 385 lakhs.

16. The cost of the combined scheme to the municipality will be—

RS.
Interest and Sinking fund on 3:85 lakhs e 23,000

- Pumping charges (less 1,000 to military) = ... eie, (402D
Maintenance .., 9,000
fay 40,000

6



Diskitsion within bemmal e

Total ... 820,000
Annual cost— 5 : — :
b el

Total ... 3,000

Ce—

18. Comparing the Hagari scheme (10 gallons) and the combined Alipore

Copper Hills scheme, the statement as regards the municipality and the Military

Department stands thus :—

Munici- Military
© pality.  Department.

RS, %

Annual cost— ; o
Hagari scheme (10 gallons) ... ... 62,000 16,510 * -
Combined Alipore and Copper Hills schemes ... w. 40,000 12,600 *

19. The undersigned notes that the President states that the quality of water of |
the Hagari will be good when pumped from wells; there is no ground for this state-

ment and though it may turn out to be so it is doubtful, considering the pollution. the
Sanitary Commissioner has found which is not one likely to be removed by natural
sand filtration. The Sanitary Commissioner is, it is understood, ~greatly opposed to
the use of Hagari water if any other source can be adopted and it is therefore a ques-

tion whether he 1s prepared to consider the Hagari scheme at all under the circum-
stances.

_ 20. The undersigned favours the Alipore scheme supplemented if it is found
insufficient by the Copper Hills scheme, especially as it is a cheaper one, and the
water is purer, while the Sanitary Engineer himself believes the quantity will be

perfectly sufficient.

(Signed)  J. JONES,
Sanitary Engineer to Government.

o ——

From Surgeon-Lieutenant-Colonel W. G. KING, M.B., C.M., D.PH., Sanita

Commissioner for Madras, to the Collector of Bellary, dated Fort St.
25th September 1896, No. 1764/8. , dated Kor George,

With reference to your endorsement, No. 901, dated 18th September 1896. u
report by the Chemical Examiner of the water from the riverpHagari, I have It)g!;
honour to request you will kindly inform me of the date and site of collection, and
will add information as to whether the melon beds referred to in my letter No 868/8
dated 15th April 1896, existed at time of collection. : £

——

Ref. on C. No. 901.

True copy communicated with Sanitary Commissioner’s No. 808/S. to th
Chairman, Municipal Council, Bellary, for favour of early compliance. B

(Signed)  J. T. LEVER,

1s¢ October 1896. for Collector.

* Including interest on capital charges at 3 per cent,

 collected.

Btk Oclober 1896.

on which the water was collected from the bed of the river Hagari was
h of August last and the site was about 152 yards to the south of the
in a line with the 4th pile, there were no melon beds existing at the time of

- The Tahsildar of Bellary was present at the time when the water was

(Signed)  E. FAIRMAN,
Sanitary Inspector, Brucepet.

; ExcLOSURE. <
e . < : A.‘
Irrigation Spring water
channel water tuken in the
5 near Rupa- bed of the
nagudi, Hagari river
near Rupana-
28 : FEN : i guadi.
L Ed Total solids, grms per litre S Phg s 120670 0-400
Volatile SOli.dB, € ”» ”» .es aee TR ) 12'0 0-050 .
Chlorine, - 5 R Q'lbcft (1060
otal hardness  Clark’s scale ;’J‘ 775 53‘ -850
Permanent hardness  ~ ,, Gie A TROB: Trace.
Free ammonia, milgrms per litre rsanet gl . 0096
Albuminoid ammonia 5 e 0-176 ‘0-192
Nitric acid = ,» (as ammonia) Trace. Trace.
" Apparent quality of the water as inferred from the A
results obtained on examination ... «.s  Suspicious. Suspicious.

(Signed) W. G. KING, Surgeon-Lt.-Col.,
: Sanitary Commissioner.

——— &

i J B.

_Hagari water.

Total solids, grms pel: Hire oo S S 00230
Volatile solids ,, % oy 0100

Chlorine =5 = 0:019
"Potal hardpness, - Clark’s scale e BEA vi2 2 20T h
Permanent hardness PSRN T e s 105350
Free ammonia, milgrms per litre v ihinat R EB08,
Albuminoid ammonia ,, Bat = ove 0-052
Nitrie acid " (as ammonia) ... Al 0270

ent quality of the water as inferred from the results obtained on examination usable—very much better than
the lﬁsln)tp::mplal.l E:Zmined and reported on in my ‘No. 638, dated 17th June 1895. e
The water contained fine river mud, and so it was filtered through ordinary filted paper before examination. As
the water will, no doubt, be passed into settling tanks or §hrot}gh filted beds before distribution for supply, the above
proceedings does not make any important difference in the estimation of the water for potability.

(Signed) J. L. Vax GEYZEL,
Chemical Eraminer.

P

P No. 443-S.B.
S Note by the Sanitary Commissioner for Madras.
{Subject—DBellary Water-supply. ]

[Reference.—This office-note, No. 334 8.B., dated 10th Augqst 1896, forwarding
copy of this office letter, No. 808 S., dated 15th April 1896. ]

1 forward, for information, copy of the analysis (2) discussed in the above
reference, and one since made, (4), dated 18th September 1896, but only received by
me on the 14th instant. :

2, It will be seen that my suggestion that the organic contamination may be
due to the melon beds is correct. These beds baving ceased to exist probably since
June, their influence to the marked extent formerly apparent, is not now exhibited.
7
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water (the municipality, in their address to His Excellency
deseribed it as ¢ brackish”), the existence on the'bedjof iﬁxa nv.mot _
salts recognized as sulpiutes of the alkalies—a most undesirable form—
of the surrounding land, I consider it would be erroneous to determine
source without going to the further test of ascertaining to what extent the
the water varies with the season. In my opinion it will be found to be unfa
influenced after moderate rainfalls. The test now required is that by sinking
in the river-bed or by boring, it should be ascertained after vigorouségum
several days, during the early part of the monsoon, how far the salts are brou
solution from the sub-soil and surface. In sinking the well, the nature of the sanc
to salt deposits should also be examined. - i Jadoir iues
3. In regard to the President’s proposal to trust to puriﬁcation during‘t@m" ﬁi
pipes, it must be remembered that whilst albuminoid ammonia is thus advantag “y’
follow that the pipe system of distribution is a safe locality for purification to t

aftected—giving, however, the consumer an equivalent dose of nitrates — it does :
effected. As regards salts in solution, neither this nor the passing through the sand

of the gallery would ultimately have material effect on the amount. But, by the use

of Anderson’s revolvers, as suggested by me, both a deprivation of organic constituents
and an appreciable benefit in salt constituents would have been obtained before pipe

eutry. However, this suggestion need not now be discussed, as it was made in the
eventuality of the Hagari water proving still “ suspicious ” afler removal of the

melon beds. 1If the water gives as good results on the application of the test sug-
gested in paragraph 2 as on the last analysis, (B), it would not be essential to under-
take any purification process before distribution. '

4. I invite the attention of the President to the result of the first analysis as to
organic contaminations at a site about 500 yards below the melon beds and that now
obtained, when these were no longer in existence, with the suggestion that it should
shake his trust not only in the purification from organic constituents he expected in
this instance from so-called filtration throngh a gallery in a saturated mass of sand
of a river-bed, but in reference to similar conditions in the Bezwada supply.

5. As to the Alipore tank-supply, no analysis has been provided. It should have
been procured before this stage of the discussion. I, however, fully agree with the
Sanitary Engineer to Government that there exist no primd facie grounds why this
water should not be of good quality—provided storage is conducted with ecare.
Analysis of the Copper Hill infiltration gallery has already shown this to be good.

Fort S1. GEORGE, (Signed) ~ W. G. KING, Surgeon-Lt.-Col.,
22nd October 1896. : Sanitary Commissioner.

Note by the President, Sanitary Board.

I am still in favour of the Hagari scheme as giving a more certain supply than the
others. 1 consider certainty of supply is quite as important as the quality of the
water, for in the event of a failure, the people would have to fall back on their old
disused sources of supply such as wells which would have become foul. Moreover,
the latest analysis of the Hagari water shows that it is usable. This analyses differs
considerably from the first and their is, no donbt, that analysis taken out at different
times of the year would all give different results. I have seen the bottles of water
taken from the same part of the same tank and at the same time and the water in
each gives a different result when analysed. My opinion that the water would get
purer by being pumped up through a considerable length of piping was based on
some experiments I had made at Mysore ; water that was chemically bad was passed
through only a short length (I think about two miles of piping) and was found
afterwards to be much purer. The working expenses of the Hagari scheme are, no
doubt, very high and if beyond the means of the municipality, the only resource is to
carry out the Alipore scheme to be afterwards supplemented, if necessary, by the Copper
Mountain scheme. '

Fiy

e Tondler. 38

a doubtful about the supply from the Alipore tank for in a district with an
rainfall of only 17 inches the run off will be very small, and, in some years, .
othing and it is hardly safe in such circumstances to trust to impounding

- The uncertainty of supply in subterranean schemes is well known and with such a
low rainfall the uncertainty is still greater and I think it probable that in years like
and 1891 when the rainfall was only 5-79 inches and 8-46 inches, respectively,

‘a drop of water would reach the gallery.
he working expense for the Hagari scheme giving a supply of 15 gallons is

&;;99,000 as given by Mr. Jones ; this is no doubt beyond the means of the muniei-
- pality but for the 10 gallons scheme the working expenses are only 62,000 and it

could probably afford that sum—and the supply might, after some years, be inereased

~ to 15 gallons which would not be the case as regards other schemes, for I cannot
- accept the conclusion that the Alipore and Copper Mountain schemes combined would
- give a supply of 15 gallons per head.

(Signed)  D. McNEIL CAMPBELL, Col., R.E.,
President, Sanitary Board.

ProceepinGs of the Sanitary Board, dated 14th November 1896, No. 247 S.

- Read—the following papers :—

G.0., Mis. No. 1010 M., dated 15th June 1896.

Note by the Sanitary Engineer, dated 29th July 1896.
Deo. Sanitary Commissioner, No. 334 8.B., dated 10th August 1896.
Do. President, Sanitary Board, No. 153 8., dated 2nd October 1896.
Do.  Sanitary Engineer, dated 12th October 1896. :
Do. © Banitary Commissioner, No. 443 8.B., dated 22nd October 1896. -
Do. President, Sanitary Board, dated 30th October 1896.

Resolution.—The Government of India having in their letter, No. 1342 M.W,,
dated 16th May 1896, called for a definite scheme for the provision of a pipe water-
supply for the town and cantonment of Bellary prior to considering the question of a
grant from Imperial funds on account of the cantonment supply, the papers were com-
municated in G.O., Mis. No. 1010 M., dated 15th June 1896, to the Sanitary Engineer
and the Municipal Council, Bellary, for the requisite action.

2. The following four schemes have now been laid before the Sanitary Board :—
(1) The Hagari river scheme.
(2) The Copper Hills scheme.

(3) The Alipore tank scheme.
(4) A combination of (2) and (3).

8. In his notes of the 2nd and 30th October 1896, the President reviews

these schemes, and the Board, concurring in his view as to the superiority of the

Hagari scheme, resolves to recommend it to Government,
(True Extract.)

(Signed) R. PARSONS,
Secretary, Sanitary Board.

From J. A. JONES, Esq., MEM. INST. C.E., P.R.S.E., Sanitary Engineer to Gov-
ernment, to the Secretary to Government, Local and Municipal Department,
dated Fort St. George, 2nd February 1897, No. 207.

In reply to your Memo., No. 93 of 30th January 1897, I have the honour to inform
you that there is no irrigation under the Alipore tank. It is a tank belonging to
the Military department and used for feeding Fisher’s tank and the fort ditch from
time to time for the use of the troops.
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